STEM education reform plays a critical role in modern education for the country to keep abreast of being competitive in global economy. For a long time, STEM disciplines have been in silos, rendering the students unable to connect learned knowledge with real life problems. The emergence of integrated STEM education in some institutions suggests that, this approach makes students better problem solvers and logical thinkers. This paper provided an overview of what teaching strategies dominate in the implementation of integrated STEM education. The research methodology was based on a review of relevant literature search strategy through ERIC, online databases and journals such as Science Direct, Wiley Online Library, Taylor & Francis Online, SpringerLink, IEEE Xplore Digital Library, JSTOR and Journal of STEM Education. The keywords used in the search included integration strategies, science and technology, teaching and learning STEM, STEM in primary school, STEM in secondary school and STEM in higher education. The results of this meta-analysis revealed that, a project-based learning approach is the dominant strategy in STEM education implementation as this method improves the students' skills and their capability to compete with others in the highly knowledge-based society. Findings from this review will lead educators who are new to STEM education to investigate further on how project-based learning could be effectively implemented in their teaching.
INTRODUCTION
STEM is an interdisciplinary area which consists of four-discipline namely science, technology, engineering and mathematics 27, 28 . National Science Foundation (NSF) had introduced the acronym of STEM, which definitions vary from one source to another. Many scholars agreed for STEM education to identified as separate subjects 5, 9 . STEM should be understood as an integrative approach into the educational curriculum that connects four different subjects into one 30, 41 . Previous empirical studies showed that the integrated STEM learning has the potential to produce competitive future workforce with the 21 st century skills 1, 6 and positive impacts towards students' interest 17, 42, 43 ; and achievement 42, 43 . However, STEM faced huge challenges to strengthen the effectiveness of its implementation in education 43, 35 .
* Email Address: norazla182@gmail.com STEM educations develop problem-solving skills, promote student-centered learning, and cultivate higher order thinking skills 11, 21, 34, 38 . It also refers to ''Research indicates that using an interdisciplinary or integrated curriculum provides opportunities for more relevant, less fragmented, and more stimulating experiences for learners '' 14 . Therefore, the integrated of STEM education can be defined as incorporating the theory and practices of science and mathematics education into technology and engineering education 36 . Integrated STEM education can be complimented by prevailing teaching and learning approaches such as project-based, problem-based, inquiry-based and theme-based learning 1 . Although, there are a lot of articles on STEM education such as those by 2, 11, 35, 37, 44 , there is a limited number of researches focusing on specific strategies of integrated STEM education 7, 13, 40, 45, 46, 47 . In spite of many efforts put in to strengthen STEM education, there are major challenges faced by teachers and educators to find appropriate instructional strategies. Many teachers are not only lack of knowledge; they are also unaware of the effective instructional strategies 2, 4 . This meta-analysis is attempted to determine the effective strategies for integrated STEM education at school and higher institution.
RESEARCH QUESTION
This meta-analysis was a structured methodology to synthesize the existing studies for future improvement of integrated STEM education 15, 25 . This study aimed to gain an overview of dominant instructional strategies to promote the integration of STEM education at different institutional levels. Besides, this study investigated the impact of various strategies towards learning. Explicitly, this paper aimed to answer the research questions as stated below:
•What are the dominant approaches for integrated STEM education in primary, secondary and tertiary education? •What are the impacts of integrated STEM education towards students' outcome such as motivation, attitudes, achievements, interests and perceptions?
METHODOLOGY

Data Collection and Analysis
An online database of Educational Resources Information Centre (ERIC) was used to search pertinent published articles. Among the web-based service provider were ScienceDirect, Wiley Online Library, Taylor & Francis Online, Springerlink, IEEEXplore Digital Library, JSTOR and Journal of STEM Education : Innovation and Research. Additional information of relevant studies was searched using Google Scholar. All the articles were scanned to retrieve the related studies on appropriate strategies used to implement STEM education. Since there has been limited research focusing on those approaches, keywords terms used were more general, such as approaches, STEM, integrative, implementation, teaching and learning and education. During the initial stage, there was no limitation on searching relevant studies, all concept papers, research papers, conference and government reports. Therefore, the search found a total of 187 papers which stated about STEM education. During the second stage, the number of articles found reduced to a total 18 which fulfilled these criteria: (1) The selected published papers were limited to only those from 2008 to January 2016, to get good comparisons for STEM integration (2) The studies which stated instructional strategies used, the levels of applications and impacts on students' development, (3) The literature search conducted in ERIC database and Google Scholar, using more general terms such as STEM, education, impacts, approaches, project-based learning, integrated strategies, science and mathematics education, learning, implementation, problem based-learning, inventions and 21 st century skills. Some articles found during the searching phase were not selected as the authors did not mention or elaborate explicitly the kind of instructional approach used in their studies. The papers were analyzed qualitatively and summarized according to the research questions, as presented in Table 1 and Table 2 . Table 1 summarizes the research studies conducted at primary, secondary and tertiary levels. The teaching and learning strategies for integrated STEM education were also been identified and classified such as project-based, problem-based and inquiry-based learning. Table 2 displays the different impacts of integrated STEM educations towards students' development in terms of motivation, interest, achievement, attitude and perceptions. 
RESULTS AND DISCUSSION
The main aim of this study was to obtain information about teaching strategies that dominate the educational integration of STEM. However, the number of studies chosen was small and this may cause the findings to be less accurate .
A. Instructional Strategies for Integrated STEM Education
From the summary in Table 1 , nineteen out of twenty five of the studies were carried out in secondary schools, only two at the tertiary level, while the rest focused on both primary and secondary settings. All these articles discussed the strategies used for the implementation of STEM integration in their studies. It was noticed that, there was a tendency among the researchers and scholars to focus their studies more on secondary students as they have the potential to pursue education to the tertiary level 6 . There are high possibilities that these students might choose courses in STEM for their future career.
Project-based learning was found to be the prominent approach used in STEM studies. Design-based learning is one type of project-based learning 3, 8 which addresses meaningful real-world issues and facilitates students' content learning by giving them an opportunity to participate, research, design, and invent the solutions 22 . Based on the meta-analysis, thirteen articles 4,5,12,22,24,35,40,44, satisfied the criteria of project-based learning approach of STEM education. These criteria included active learning, students' engagement, ability to enhance critical thinking through the exploration of real-world situations and developing the solutions upon project completion 40 mentioned that, embedding project-based learning in STEM education showed positive impacts towards meaningful learning, thus helping to develop students' confidence in choosing STEM career in future. Hence, students build up an experiential learning by collaborating in teamwork, thus enhancing their presentation skills and constructing solutions for their project 13 . Therefore, teachers and educators should ensure that, their projectbased teaching programs are well planned, reflecting real world authentic, complex situations, well defined, and student-centered 4, 24 . However, 34, 36 suggested that, there are other suitable approaches that can be applied in STEM studies such as inquiry-based learning and problem based learning. Inquiry-based learning consists of scientific inquiry and engineering design 31 both promoting meaningful handson activities using real-life situations to provide students with opportunities to discover new knowledge through indepth exploration of given questions 45 . Problem-based learning provides specific procedure as a guideline 29, 39 . This learning approach engages students in complex and ill-structured questions, where they try to find the potential solutions in groups by doing presentations and sharing their findings or calculations with their peers at the end of the learning session 2 . This strategy builds up students' content knowledge, increases their competencies in problem solving skills and makes the experiences gained useful if they choose to continue with STEM-related career in future 1,2 . This meta-analysis highlighted that integrated STEM education promotes instructional strategies that encourage students to invent and innovate 14 , with the hands-on activities and project-based learning. The integrative approaches in STEM education have positive impacts on the students' learning 3 . Thus, project-based learning will increase student retention and engagement in STEM experiences learning. Therefore, the use of project-based learning approach is the dominant strategy for integrated STEM education compared to problem-based learning and inquiry-based learning. Table 2 also synthesizes the effects of integrated STEM education into students' development according to research question number two. Nine of the sixteen studies looked into achievement among students as their main objective. Only two studies discussed teacher and student perceptions in implementing STEM.
B. Impact of Integrating STEM Education towards Student's Development
Students' interest in mathematics, science and engineering was found improved during the integrated curriculum 32 . Integrative approach exposed to students had shown the greater achievement in STEM subjects because of their richer learning context and resources 1, 26 . Apart from that, students' motivation towards STEM learning also was enhanced 43 , implying their interest to be involved and engaged in STEM-related activities 7, 26, 33 . In the long term, students will eventually reveal their positive attitude towards STEM learning experiences 1, 26, 41 . The meta-analysis results indicated that, an integrative approach is potentially good to be expanded for students' development in terms of motivation, interest, achievement, performance, attitude and perception if the integrated STEM is implemented at the school and higher education levels.
FUTURE SUGGESTIONS
There is an enormous support in the implementation of integrated STEM education. As stated earlier, the strategies for integrated STEM education should be emphasized accurately. Thus, educators and teachers will have the guidance in planning the teaching process of STEM subjects such as (1) content to deliver (2) activities to be implemented for skill learning (3) relevant strategies for integrated STEM education. Because of the limited research on this topic, more studies need to be conducted specifically to determine the perfect strategies that will enable students to experience STEM learning better as well as to investigate how a variety of strategies should be planned in order to attract students' attention towards STEM field.
Effectively integrated STEM education can highly motivate and enhance students' interest and performance in science and mathematics. Therefore, future researches need to focus on the various activities related to STEM besides problem-based, project-based and design-based tasks. Moreover, studies on strategies that are able to cater for STEM education in primary and tertiary levels should be done as developing the understanding of STEM concept will encourage greater interest among students to pursue future career in STEM field. Further studies can also be carried out to identify the perfect instructional strategies to be implemented using real-world problems as well as to adopt the role of technology in teaching and learning.
CONCLUSIONS
This study provided a snapshot on instructional strategies for integrated STEM education. Typically, STEM integration applied problem-based, project-based or design-based learning (National Academic of Sciences, 2014). These strategies involved real life situational tasks to be solved and the students were found to be able to address complex context in the tasks. Thus, the designed strategies for integrated STEM education provide experiences to identify the connections between the four disciplines of STEM. Based on the results, project-based learning was the most effective strategy to implement the integration of STEM education. Most of the studies were focused on students in the secondary setting and mainly conducted outside Malaysia. However, researches on these strategies should dig deeper to provide a greater understanding to teachers and educators.
In the Malaysian context, more local study should be conducted on the impact of the dominant strategy towards integrated STEM education. Furthermore, a thorough research may reveal crucial factors that may inspire Malaysian educators and teachers in Malaysia to administer project-based learning in their classroom.
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